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ABSTRACT
It is critical for cost effective growth of CubeSats and other canisterized satellites to standardize a specification for
payloads larger than those encapsulated and governed by the existing and highly successful 3U Poly Picosatellite
Orbital Deployer (P-POD) standard. The US government wants larger CubeSats than the existing P-POD can
dispense. Based on extensive consultation with Dr. Jordi Puig-Suari, Dr. Bob Twiggs, several individuals at Space
Test Program (STP), Air Force Research Lab (AFRL), and many university CubeSat teams an advanced CubeSat
and its dispenser specification is presented. The new specification currently governs CubeSats larger than the 3U
size. This includes a 6U (12 Kg, 12 x 24 x 36 cm), 12U (24 Kg, 23 x 24 x 36 cm) and 27U (54Kg, 34 x 35 x 36 cm).
Canisterized Satellite Dispensers (CSDs) are boxes that small payloads (CubeSats) are housed in during launch and
dispensed from once in space. These dispensers reduce the risk that small secondary or tertiary payloads in the
dispenser can damage the primary or be damaged by the primary.
Standardization of the electrical and mechanical interfaces allows satellite builders and launch service providers to
minimize the cost of integration to a launch vehicle because it greatly reduces the cost and time associated with nonrecurring engineering. Further, standardization allows the greatest number of competitors to offer competing
products so the end user has many low cost choices.
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INTRODUCTION
CubeSats have been extremely successful in easing
access to space. The small size and encapsulation
maximize launch opportunities and allow the payload
designer liberties with materials and manufacturing
techniques. It also enables the launch vehicle (LV) to
utilize existing capability with minimal risk to the
primary payload. Expanding upon the success of the 1U
and 3U, a larger family of payloads will enable even
greater scientific and military capabilities. These 6U, 12
and 27U payloads feature advanced technologies that
streamline integration and ensure mission success. A
6U payload is shown deploying from its canister in
Figure 1. These new sizes fill the existing mass and
volume gap between 3U CubeSats and traditional
separation system restrained secondary payloads (ESPA
and similar). See Figure 2

Figure 1: A 6U Payload and CSD

Figure 2: Need for 6U, 12U and 27U Payloads
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ADVANCED FEATURES

PAYLOAD AND CSD SPECIFICATIONS

The 6U, 12U and 27U payloads and canisters
incorporate several features aimed at increasing
performance, reducing complexity and minimizing
integration costs.

Following are the 6U, 12U and 27U Payload and CSD
specifications. The Payload, 2002206 Rev A, is a
standalone specification intended for payload designers.
They can build to this spec without need to reference
the CSD. The CSD, 2002220 Rev -, is intimately linked
to the Payload. It is intended to inform canister
designers as well as launch service providers. The CSD
designers must necessarily examine the payload spec to
ensure compatibility. By examining both the payload
and CSD specs the launch service provider has all
information necessary for integration. The launch
vehicle can allocate space for one or multiple CSDs
without knowledge of the specific payload.

1. Tabs: Two tabs run the length of the payload and
are intended to be gripped by the canister,
functioning similar to an automobile's brake
caliper and rotor. This eliminates excessive
payload chatter during launch. It also provides a
predictable and thus model-able dynamic
environment. This is significant for the launch
vehicle, especially as payloads increase in mass. It
is also reassuring for critical payloads with
sensitive instruments. The tabs also serve the
benefit of reducing manufacturing complexity as
only the tab thickness is tightly controlled.
Furthermore, eliminating the rails at the other two
corners provides more room for body-mounted or
deployable solar panels.
2. Mass: The density of the 6U-27U payloads has
increased slightly allowing more mission enabling
technologies. The considerable mass can reduce
thermal extremes on-orbit and increase orbit life.
3. Non-Constrained Deployables: The payload has
the option to use the canister as the means of
constraining deployables. This reduces the
complexity and volume of the restraint/release
mechanism. It also eliminates a potential failure
mode.
4. LV Electrical Interface: A DB-9 socket connector
is the standardized canister interface to the LV.
The pin-outs and electrical parameters are predefined, allowing the LV to plan ahead and
eliminate variances that inevitability increase cost.
The connector is located on a consistent face to
enable the LV to size and locate their harness.
This inexpensive and compact connector has
significant flight heritage on several separation
systems.
5. LV Mechanical Interface: The standard mounting
pattern is a repeatable square grid pattern,
independent of canister size. Additional patterns
may be added to allow compatibility with existing
deployers.
6. Placard: The payload and canisters may be
integrated several months or years ahead of
launch. A placard informs the LV of the contents,
provides traceability, and reaffirms conformance
to a specification giving the LV and primary
payload assurance of mission success.
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